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substrate-borne signals 
disturbance signals, 43-44 
long-range communication 
and orientation, 38—42 
sensory organs, 35-38 
short-range 
communication, 
courtship, and rivalry 
42—4 
signal production, 31—33 
in small plant-dwelling 


insects, 29-50 


ompsuura ¢ 


transmission through 


plants, 33-35 


Compact testis-specific 


promoter, 590-91 


Comparative genomics, 


2 ~ 
992 2 


discovering functional 
linkage, 224-27 

the evolution of genome 
content, 223-24 

ymparative social biology 

of ants and termites, 
283-306 

mcinnata 

against gypsy moth, 
374-75, 384, 386-87 


Concretions, 18—21] 


heterophagy and protein 
granules, 20 

pigment vacuoles, 21 

vacuoles and granules for 
storing urate, 18—19 
vacuoles associated with 
glycogen, 20 

vacuoles for storing 
phenolics, 19-20 

vacuoles for symbionts, 
20-21 


‘onflict 


reproductive, in ants and 
termites, 292 
‘onflicting strategies 
in blood feeding, 81-82 
onotrachelus nenuphar, 265 
‘onstitutive defenses, 59-61 
‘ontagious thelytoky, 404 


ontarinia tritici, JSS 


‘ontrolled atmospheres 


for managing agricultural 
insects, 273 
‘oraciiformes, 200 
ore baculovirus genes, 
213-16 
auxiliary proteins/unknown 
function, 215—16 
DNA replication, 214-15 


lepidopteran vs. dipteran 





baculoviruses, 216 
structural proteins, 215 
transcription, 213-14 

Coreidae, 31, 33 
Corpora allata (CA), 169, 
173, 437-38 
Corpora cardiaca, 438 
Cospeciation, 200—2 
Cotesia spp., 381, 384 
C. glomerata, 377-78 
C. marginiventris, 58, 380 
C. rubecula, 377 
Courtship 
communication in, 42-43 
songs of, 42-43 
Coxiella burnetii, 309, 313 
Crassulaceae, 474 
Cretaceous, 188, 190, 285-87 
Cretomyrma, 285 
Crotalaria, 465 
Cryphalini, 409 
Cryptocarenus, 409 
Cryptocercus, 286 
Cryptolestes ferrugineus, 266 
Crypturoptidae, 195 
CUGI site, 251 
Culex nigripalpus NPV 
(CuniNPV), 211, 213, 
216, 219-22 
Cx. pipens, 237 
Cx 
Cx 
Cx. tritaeniorhynchus, 237 
Culicidae, 112, 115 
Culicoides variipennis, 239 
CuniNPV 
See Culex nigripalpus NPV 
Cupiennius salei, 41, 248 
Curculionidae, 367, 404, 408, 
411, 427, 532 
Cuticle secretion 


quinquefasciatus, 176 
tarsalis, 166 


perimicrovillar spaces and, 
6-7 
Cy clic 
diploidiploidy-thelytoky, 
415 
Cyclic 


haplodiploidy-thelytoky, 
415 
Cyclic parthenogenesis, 415 
Cyclic thelytoky 
aphids, 406 
heteropezini, 407 
Micromalthus debilis, 
406-7 
Mycophila + Tekomyia, 
407 
in oak and maple gall 
wasps, 407 
origins of, 406—7 
Cydia pomonella, 220-21, 
265, 273, 342 
Cynidae, 31-33, 37, 43 
Cynipidae, 407 
Cynipini, 407 
Cynodon dactylon, 554 
Cyperus alternifolius, 34 
Cytoditidae, 187 
Cytogenetics, 113-14 


D 
Dactylopius, 36 
Dalbulus, 43 
Daphnia pulex, 510-11 


4 
/ 


Dasineura 
marginemtorquens, 561 
Databases, 523-25 
on Anopheles gambiae, 
250-51 
on Apis mellifera, 250 
of belowground herbivory 
by insects, 523-25 
and bioinformatics, 248-51 
on Bombyx mori, 250 
See also Libraries 
Decapentaplegic (Dpp) 
factor, 98 
Decapoda, 212 
Defenses 
constitutive, 59-61 
induced, 61-62 
Delayed-type hypersensitivity 
(DTH), 76-78 
Delia spp., 526, 528 
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D. floralis 

D. radicum, 264, 471, 528 

Delphastus pusillus, 63 

Democratic Republic of 
Congo, 120 

Demographic toxicological 


studies 
examples of, 510 
Demography 
in the evaluation of 
toxicity, 510-11 
Dendroctonus spp., 427, 
429-30, 437 
D. brevicomis LeConte, 430, 
435 
D. frontalis Zimmerman, 431 
D. jeffreyi Hopkins, 430-36, 
439-41, 443 
D. ponderosae Hopkins, 
430-31, 435 
D. pseudotsugae, 435 
D. rufipennis, 431 
D. valens LeConte, 430, 435 
Dermacentor andersoni, 308 
D. variabilis, 308, 329 
Dermanyssidae, 186 
Dermanyssus gallinae, 186 
Dermation, 192 
Dermationidae, 192, 194 
Dermatophagoides spp., 190 
Dermoglyphidae, 193-94, 
200 
Desensitization 
of deterrent receptors, 467 
Detection 
thresholds of, 466-67 
Deterrent receptors 
desensitization of, 467 
Deterrents 
secondary compounds as, 
463-65 
Diabrotica spp., 
530 


D. vireifera, 465-66, 469, 


524, 528, 


Diachasmimorpha tryoni, 373 
Diagnostics 
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improved, in the 
emergence of 
Amblyomma-associated 
Ehrlichioses, 325 
Diaprepes abbreviatus, 265, 
529 
Diaspididae, 410 
Dictyoptera, 286 
Didelphis virginianus, 318 
Diet, 60 
of feather mites, 193-95 
Dinalloptes, 195 
Diomedacarus gigas, 192 
Diplodiploidy, 399, 414 
thelytoky alternating with, 
415 
Diplodiploidy-thelytoky 
facultative, 415 
Diploidiploidy-thelytoky 
cyclic, 415 
Diploptera punctata, 492 
Diptera, 82, 112, 128, 167, 
212, 411, 414-15, 


EST sequencing projects, 
240 
genetic linkage maps, 237 


~ 


genomic libraries and 
physical maps, 238-39 
microarrays, 247 
nuclear genome 
sequencing, 243-44 
QTL mapping, 245—46 
Disease risk 
of ants and termites, 300 
See also individual disease 
conditions 
Diseases 
emerging, 322-23 
Displacement 
defined, 30n 
Disturbance signals 
communication of, 43-44 
Diuraphis noxia, 378 
Division of labor 
in ants and termites, 
292-95, 298-99 





DMS 
See Dromyosuppressin 
(DMS) 
DMS antisera, 492 
DNA-based markers, 112, 
114 
DNA-based methods, 1 14—15 
DNA fragmentation, 152 
DNA helicase (p143) protein, 
214 
DNA polymerase gene 
homologs, 212 
DNA polymerase protein, 214 
DNA repair systems 
in baculoviruses, 225—26 
DNA replication, 214-15 
DNA sequences, 115, 580 
DNA viruses, 212 
Dodonaea viscosa, 376 
Dolichoderinae, 285 
Domestic animals 
Amblyomma 
americanum-associated 
Ehrlichioses in, 319 
Dominant frequency 
defined, 30n 
DOPA agonists, 82 
Dose response and 
determination of the 
LDso for acute 
exposures, 507-8 
chronic toxicity studies, 
508 
sublethal effects, 508 
Double-stranded RNA 
(dsRNA), 248 
Dromyosuppressin (DMS), 
491-92 
Drosophila spp., 2, 21, 82, 
167, 235, 347-56, 413 
databases on, 250—52 
biarmipes, 175 
buzzattii, 239 
erecta, 239 
funebris, 165, 168, 177 
hydei, 593 
littoralis, 239 


D. mauritiana, 245 
D. melanogaster, 90-103 
128-29, 164-66, 
168-77, 237-39, 
247-48, 251, 268, 345, 
433-35 
FMR Famide-containing 
peptides, 486-91 
insights from, 579-602 
myosuppressin peptides, 
491-94 
sulfakinin peptides, 
494-97 
montana, 239 
pseudoobscura, 239, 595 
repleta, 239 
sechellia, 245 
simulans, 240, 245 
suzukii, 175 
virilis, 239, 488 
willistoni, 239 
Drosophila Genome Project, 
491 
Dryocoetini, 408 
DsRNA 
See Double-stranded RNA 
DTH 
See Delayed-type 
hypersensitivity 
Dubautia longicaudata, 373 
D. menziesii, 373 
D. tryoni, 374 
Dubininia melopsittaci, 196 
Dusts 
inert, for managing 
agricultural insects, 
265-66 
Dynamics of reservoir host 
and A. americanum 
populations 
in the emergence of 
Amblyomma-associated 
Ehrlichioses, 323-25 


E 
E. ewingii 
evidence for transmission 





by A. americanum, 
314-15 
Eacles imperialis, 375 
East Africa, 124 
Ecology 
ancestral, of termites, 288 
Ecology of feather mites, 
192-200 
diet, 193-95 
host colonization and 
movements within the 
host, 198-200 
life cycle, 192-93 
mating and oviposition, 
195-98 


Effect of root feeders on plant 


physiology, 527-31 
EGF receptors, 95 
Egg development 
regulation of, 172-74 
Egg parasitoids, 55-56 
Egg production 
and the blood meal, 150-51 
manipulation of, 153-54 
Ehrlichia spp., 313-14, 318 
E. canis, 313-14 
E. chaffeensis, 307, 314-21, 
324, 327-28 
evidence for transmission 
by A. americanum, 
314-15 
. ewingii, 
324 
ewingii ehrlichiosis 
(EWE), 320-22, 325, 
327 
E. phagocytophilia, 313-14 
Electromagnetic radiation 


307, 314-15, 319, 


for managing agricultural 
insects, 271-73 
Electromagnetic radiation for 

managing agricultural 
insects, 271-73 

infrared heating, 272 

irradiation, 272 

radio frequency heating, 


272 


Elicitor-receptor model, 
564-65 
Elymus, 554 
Embryonic ventral nerve cord 
longitudinal glia of, 93-95 
Emergence of 
Amblyomma-associated 
Fhrlichioses, 321-28 
the concept of emerging 
disease, 322-23 
dynamics of reservoir host 
and A. americanum 
populations, 323-25 
expansion of highly 
susceptible human 
subpopulations, 325-27 
improved diagnostics and 
surveillance, 325 
recent clinical recognition 
or new diseases, 321—22 
technology, land use, and 
human activities, 327-28 
Emerging disease 
Amblyomma-associated 
Ehrlichioses, 322—23 
Empoasca, 43 
E. fabae, 265 
E. lutea, 269 
Encarsia formosa, 52—53 
Enchenopa binotata, 41, 43 
Endoplasmic reticulum (ER), 
3, 11-13 
Enhancer activity 
models of, 586-87 
Enhancer-promoter 
interactions 
shared or exclusive, 
588-89 
Enhancers, 585-90 
defined, 585-86 
pattern generation by, 
587-88 
redundant, 589-90 
Enoplops scapha, 33 
ENSEMBL web site, 250 
Ensina sonchii, 373 
Entimini, 404 
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Entomology 
applied, 251-53 
genomics in, 235-60 
Entomoscelis americana, 
457-58, 461, 465 
Entrez Map Viewer, 250 
Eocene, 190 
Ephestia elutella, 266 
Epidemiological 
implications, 129-30 
Epidermoptidae, 192, 194, 
198 
Epipedobates tricolor, 343 
Epiphyas postvittana, 220-21 
Epstein-Barr virus, 80 
ER 
See Endoplasmic reticulum 
Eretmocerus mundus, 269 
Ereynetidae, 187 
Eriborus sinicus, 380 
Erythrura gouldiae, 186 
Escherichia coli, 225 
EST (expressed sequence 
tag), 239-43 
Coleoptera, 240 
databases of, 239-42, 250 
Diptera, 240 
Hymenoptera, 240 
Lepidoptera, 240 
Estigmene acrea, 465 
Eucelatoria bryani, 57-58 
Euderus metallicus, 373 
Eudyptula minor, 200 
Euglycyphagidae, 187 
Euonymus, 471 
Euphorbia spp., 53 
Euproctis chrysorrhoea, 374 
Eurosta comma, 535 
Eustathiidae, 201 
Eutreta xanthochaeta, 
373-74 
Evolution 
of bird association, 190 
of chemoreception, 472-75 
of genome content, 
223-24, 405 
Evolution of alternative 
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genetic systems in 
insects, 397-423 
classification of the major 
genetic systems of 
insects, 414-15 
extrazygotic inheritance, 
411-13 
the major genetic systems 
of insects, 398-401 
major patterns in the 
evolution of insect genetic 
systems, 402 
origins of cyclic thelytoky, 
406-7 
origins of haplodiploidy, 
407-11 
origins of obligate 
thelytoky, 402-6 
research needed, 413-14 
Evolution of cis-regulatory 
elements, 592—94 
functional analysis, 592—93 
sequence analysis, 593-94 
Evolution of resistance 
of ants and termites, 300 
Evolutionary genomics, 129 
Evolutionary pathobiology 
of ants and termites, 
296-97 
EWE 
See Ehrlichia ewingii 
ehrlichiosis 
Exclusive enhancer-promoter 
interactions, 588-89 
Exelixis, 244 
Expansion of highly 
susceptible human 
subpopulations 
in the emergence of 
A{mblyomma-associated 
Ehrlichioses, 325—27 
Expressed sequence tag 
See EST 
Extrazygotic inheritance, 
411-13 
additional maternal 
genomes, 412-13 


additional paternal 
genomes, 412 


F 
Facultative 
diplodiploidy-thelytoky, 
415 
Facultative 
haplodiploidy-thelytoky, 
415 
Facultative parthenogenesis, 
415 
Fagus silvatica, 560 
Fainalges, 201 
Falculifer, 194-95 
Falculiferidae, 193-95 
Fat body membrane turnover 
lamellar bodies and, 18 
Feather mites, 185—209 
coevolution of mites and 
hosts, 200-2 
ecology and behavior of, 
192-200 
evolution of bird 
association, 190 
fossil record, 188 


mites associated with birds, 


186-87 

morphological and 
physiological adaptations 
to the avian habitat, 
191-92 

origins and relationships, 
188—90 

phylogenetic relationships, 
188-90 

research needed, 202-3 

Fecundity, 149-54 

egg production and the 
blood meal, 150—51 

manipulation of egg 
production, 153-54 

mechanisms underlying 
fecundity reduction, 
151-53 

reduced in 


Plasmodium-infected 


mosquitoes, 149 
Fecundity-enhancing 
substances (FES), 172, 
174 
Fecundity reduction 
in the fat body, 152—53 
mechanisms underlying, 
151-53 
in the ovary, 152 
in Plasmodium-infected 
mosquitoes, 149 
Feeding by phytophagous 
insects, 455-84 
associative learning, 472 
effects of mixtures, 467-70 
evolution, 472-75 
host plant selection, 
470-72 
monitoring plant 
chemicals, 457—67 
role of the gustatory 
system in, 475-76 
terminology, 457 
Felis concolor, 328 
Female refractoriness and 
reduction of 
attractiveness 
induction of, 167—70 
Female reproductive 
physiology and behavior 
modulators of, 163-84 
Fences 
for managing agricultural 
insects, 264 
Ferritin distribution 
in RER and SER, 9 
FES 
See Fecundity-enhancing 
substances 
FGF receptors, 103-4 
Flaming 
for managing agricultural 
insects, 271 


Flooding 


for managing agricultural 


insects, 273 
Florida, 370-71 
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FlyBase, 250 
FMRFamide-containing 
peptides, 486-91 
activity of, 490-91 
gene, 487-88 
peptides, 486-87 
spatial and temporal 
distribution, 488-90 
Food Quality and Protection 
Act (FQPA), 275 
Fopius arisanus, 373 
Forage weevils in New 
Zealand 
Microctonus spp. against, 
372-73 
Foraging biology 
in ants and termites, 
295-96 
Forest, 118-19 
Formicinae, 285, 297 
Fossil record, 188 
Fourier’s Theorem, 30n 
fPPG, 145 
FQPA 
See Food Quality and 
Protection Act 
Francisella tularensis, 
311-12 
Frazzled, 93 
Frequency, 30n 
defined, 30n 
Freyana, 194 
F. anatina, 201 
Freyanella, 192, 195 
Freyanidae, 190, 192, 
201 
Freyanoidea, 187-90 
Functional analysis 
of cis-regulatory elements, 
592-93 
defined, 585-86 
Functional genomics, 244-48 
applications of, 251-52 
microarrays, 246-47 
QTL mapping, 245—46 


systematic gene disruption, 


247-48 


Functional linkage, 224-27 
baculoviridae core gene 
cluster, 226-27 
lymantriid host-related 
factors, 226 
two putative DNA repair 
systems in baculoviruses, 
225-26 
Fundamental frequency 
defined, 30n 


G 
GadFly, 250 
Galerucella calmariensis, 
536 
Gall midge larvae and plants, 
559-62 
plant reactions to attack by 
avirulent larvae, 559 
plant reactions to attack by 
virulent larvae, 559 
Gall midge reproductive 
biology, 556—59 
genetics and sex 
determination, 556—57 
mating behavior, 557 
oviposition and dispersal, 
558-59 
Gall midge resistance genes 
in agriculture, 566-68 
orange wheat blossom 
midge, 567-68 
rice gall midge and Hessian 
fly, 566 
Gall midge species, 554-56 
Asian rice gall midge, 554 
Hessian fly, 554—55 
orange wheat blossom 
midge, 555-56 
Gall midges 
AVR genes and grass R 
genes, 562-66 
larvae and plants, 559-62 
plant defense and insect 
adaptation, 549-77 
and plant galls 
research needed, 568-70 


Galliformes, 198, 201 
Gallilichus jonesi, 193, 197 
Gas chromatography (GC), 
431 
Gaviiformes, 201 
GC 
See Gas chromatography; 
Golgi complexes 
GenBank, 80, 244, 249-50 
Gene content, 222 
Gene flow within species, 
123-28 
apparent conflict or real 
consensus, 127—28 
geographic population 
structure, 124-26 
markers and natural 
selection, 123 
population size, 123-24 
remembrance of things 
past, 126 
Gene-for-gene concept, 
562-64 
Gene Ontology classification 
system, 250 
Gene order, 219-22 
Gene sequences, 218-19 
Gene structure of HMG-R 
isolation and 
characterization of genes 
for isoprenoid pathway 
enzymes in the 
Scolytidae, 433-35 
“Generally recognized as 
safe” (GRAS) additives, 
266 
Genes 
FMRFamide-containing 
peptides, 487-88 
myosuppressin peptides, 
491-92 
sulfakinin peptides, 494-95 
GeneSeen Map Viewer, 250 
Genetic linkage maps, 
236-38 
Coleoptera, 238 
Diptera, 237 
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Hymenoptera, 238 
Lepidoptera, 237-38 
Genetic systems of insects, 
398—401 
alternative, evolution of, 
397-423 
diplodiploidy, 399 
1aplodiploidy, 40] 
hermaphroditism, 399 
mixed systems, 401 
thelytoky, 399-401 
Genetics 

and sex determination 

556-57 

See also Cytogenetics 

Genome content 


> 


evolution of, 223-24, 405 
Genome phylogeny of 
baculoviruses, 216—23 
genomic characters for 
baculovirus phylogenies 
218-22 
a phylogeny of the 


799_92 


Baculoviridae, 222—23 
Genome sequence and 
evolution of 
baculoviruses, 21 
comparative genomics 


9929797 
4 


core baculovirus genes 
21 
toward a genome 
phylogeny of 
baculoviruses, 216—23 
Genomic approach 
to applied entomology 
251-53 
to the structural and 
regulatory components of 
the isoprenoid pathway in 
the Scolytidae, 442—43 
See also Postgenomic era 
Genomic characters for 
baculovirus phylogenies 
+> 


218 


gene content, 222 


gene order, 219-22 


gene sequences, 218-19 


Genomic libraries, 238-39 
Diptera, 238-39 
Hymenoptera, 239 
Lepidoptera, 239 

and physical maps, 2 

Genomics, 594-95 
comparative, 223-27 
in entomology, 235-60 


evolutionary, 129 


Genoptera, 244 


Geocoris punctipes. 63 
GEODIS2.0 program, 126 
Geographic population 


194.9 
4-0 


structure, 12 
Glial cells 
in insect nervous systems, 
Yt} 9] 
Glial ensheathment 
of axons, 103-4 
isa 
156 
Glycacaridae, 187 
( slyc yphagoidea, 187 
Golgi complex beads 
and the formation of new 
GCs, 14 
location and arrangement 
of, 13 
at the RER-GC bound: 


_ 


structure and chemist 


Golgi complexes (GCs) 

apical-polarized vacuoles 
21-22 

autophagy, 15—18 

batch processing by, 12 

differences from 
vertebrates, 23-24 

posttransition region 
compartments, 1 1—15 

pretransition region 
compartments, 7-11 
storage vacuoles, granules 
and concretions, 18-21 


surface membranes, 3 


IQR % 


) 


surviving during mitoses, 
15 
transepidermal transport 
and cuticle secretion, 
3992 
Gomphocerus rufus, 167 
Gondwana, | 17 
Gradients 
apical-polarized vacuoles 
creating, 21 
and the coordination of 
growth, 21 
Grammia geneura, 457, 459, 
461, 465-66, 468-69. 


i7A 
+ 


Grand Cayman Islands, 371 
Granules, 18-21 
heterophagy and protein, 
20 
for storing urate, 18 
ovirus (GV), 211, 2 


219-24 


Granu 


797 
need to revise 


Grapholitha molesta, 342 
GRAS 
See “Generally recognized 
as Safe 
Grass R genes and gall midge 
AVR genes, 562-66 
cloning R genes, 565 
the elicitor-receptor model, 
564-65 
> gene-for-gene concept, 


562-64 


Grasses 


gall midge larvae and 
plants, 559-62 

gall midge reproductive 
biology. 556—59 

gall midge resistance genes 
in agriculture, 566-68 

gall midges and plant galls, 
553-54 

plant defense and insect 
adaptation, 549 


research needed, 568—70 


rice and wheat, 552-53 





and the three gall midge 
species, 554-56 
Group velocity 
defined, 29n 
Growth 
apical-polarized vacuoles 
coordinating, 21 
Gruiformes, 201 
Gustatory system 
role in feeding, 475-76 
GVs 
See Granulovirus 
Gynes 
in ants and termites, 
289-92 
Gynogenesis, 415 
Gypsy moth 
Compsilura concinnata 
against, 374-75 


H 
Habrocytus elevatus, 373 
Haematobia irritans, 80 
Haplodiploidy, 401, 414 
in Alcyrodidae, 410 
arrhenotokous, 414 
arrhenotoky, 414 
in Hymenoptera, 409 
in Hypothenemus and 
relatives, 408-9 
in Iceryini, 410 
in Micromalthus debilis, 
408 
in most Neococcoidea, 
410-11 
origins of, 407-11 
other probable cases, 411 
parental genome 
elimination, 414 
in Sciaridae, 409 
in Thysanoptera, 409 


in Xyleborini and relatives, 


408 
Haplodiploidy-thelytoky 
cyclic, 415 
facultative, 415 


Harmonia axyridis, 379 


Harmonics 
defined, 30n 
Harpyrhynchidae, 187, 201 
Hartigiola annulipes, 560 
Hawai'i, 373-77, 380-81 
HDA 
See Heteroduplex analysis 
Heat for managing 
agricultural insects, 270, 
273 
infrared, 272 
by radio frequency, 272 
solar, 271 
Hedera helix, 32 
Hedgehog (Hh) factor, 98 
Helicase gene, 211, 226 
Helicoverpa armigera, 169, 
73, 238, 470 
H. armigera, 220-21 
H. assulta, 169 
H. zea, 52, 54-61, 63, 169, 
220-21, 340 
larval parasitoids of, 
56-58 
H. (= Heliothis) zea, 54 
Heliothis subflexa, 464 


H. virescens, 55—59, 173, 238, 


244, 246, 251, 464, 470 
Hematophagy, 144-49 
examples from other 
infected vectors, 147-48 
Leishmania-infected 
sandflies, 144-45 
malaria-infected 
mosquitoes, 145-47 
transmission from the 
vertebrate host, 148-49 
Hemiclonal inheritance, 
415 
Hemileuca lucina, 375 
H. maia maia, 375 
H. oliviae, 375 
Hemimetabolous insects 
antennal systems in, 
99-100 
Hemiptera, 38, 252, 414-15, 
463 
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Hemostasis 
in blood feeding, 74 
Hepialus californicus 
536 
Herbivores 
aboveground, 521-47 
belowground, 521-47 
Hermaphroditism, 399 
Hessian fly, 554-55, 566 
Heterochromatin 
promoters in, 591-92 
Heteroduplex analysis 
(HDA), 115 
Heteropeza, 407 
Heteropezini, 407 
Heterophagy 
and protein granules, 20 
Heteroptera, 32, 38, 43 
HFR 
See Higher-frequency 
receptor neurons 
HGE 
See Human granulocytic 
ehrlichiosis 
High performance liquid 
chromatography 
(HPLC), 431 
High pressure 
for managing agricultural 
insects, 273 
Higher-frequency receptor 
(HFR) neurons, 36—37 
Higher level systematics, 
115-18 
Hippodamia convergens, 264 
Hirstia, 190 
Historical perspectives 
on Amblyomma 
americanum-associated 
Ehrlichioses, 313-14 
HIV 
See Human 
immunodeficiency virus 
disease 
HME 
See Human monocytic 
ehrlichiosis 
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HMG-CoA 
See Hydroxy- 
methylglutaryl-CoA 
HMG-CoA reductase 
(HMG-R), 425, 432, 
435-43 
Hodotermitidae, 286—88 
Holcostethus strictus, 40 
Holoferritin, 9 
Holometabola, 409 
Holometabolous insects 
antennal systems in, 100—2 
Homalodisca coagulata, 345, 
349 
Homo sapiens L., 434 
Host colonization 
and movements within the 
host, 198-200 
Host plant selection 
in chemoreception, 470-72 
Hosts 
coevolution of, 200—2 
See also Reservoir hosts 
Hot-water immersion 
for managing agricultural 
insects, 270—71 
HPLC 
See High performance 
liquid chromatography 
HR 
See Hypersensitive 
response 
Human activities 
in the emergence of 
4mblyomma-associated 
Ehrlichioses, 327-28 
Human granulocytic 
ehrlichiosis (HGE), 314, 
320 
Human immunodeficiency 
virus (HIV) disease, 327 
Human monocytic 


ehrlichiosis (HME), 314, 


320-22, 325, 327-29 
Hyalophora cecropia, 19, 

169, 248, 375 
Hybridization 
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of species complexes, 
121-23 
and thelytoky, 404—5 
Hybridogenesis, 415 
Hydroxy-methylglutaryl-CoA 
(HMG-CoA), 431 
Hylobius transversovittatus, 


Hymenolepis diminuta, 
153-54 
Hymenoptera, 212, 252, 294, 
296, 409, 411, 414, 463 
EST sequencing projects, 
240 
genetic linkage maps, 238 
genomic libraries and 
physical maps, 239 
microarrays, 247 
nuclear genome 
sequencing, 244 
QTL mapping, 246 
Hypera, 372 
Hypericum hirsutum, 465 
Hypersensitive response 
(HR), 561 
Hypodectes propus, 187 
Hypoderidae, 193 
= Hypoderatidae 
= Hypodectidae, 187 
Hyposoter exiguae, 59, 62 
Hypothenemus 
and relatives, 408-9 
H. hampei, 408-9 
HzSNPYV, 213 


I 
I-labeled synthetic SP, 168, 
173, 176 
Icerya purchasi, 412 
Iceryini, 410 
Ichneumonidae, 380 
IgE antibodies, 77 
IgG antibodies, 77—78 
IgG1 antibodies, 78 
IgG4 antibodies, 78 
IGS 
See Intergenic spacer 


IL-18, 75 

IL-4, 77 

IL-6, 75 

Imidacloprid (IMI), 340, 


Immunity 
in blood feeding, 76-78 
Immunology 
and protein biochemistry, 
348-50 
Induced defenses, 61-62 
Induction of female 
refractoriness 
and reduction of 
attractiveness, 167-70 
Induction of ovulation and 
oviposition, 174-76 
Inert dusts 
for managing agricultural 
insects, 265-66 
Infection, 149-54 
egg production and the 
blood meal, 150—51 
fecundity reduction in 
Plasmodium-infected 
mosquitoes, 149 
malaria and mosquito 
longevity, 155 
manipulation of egg 
production, 153-54 
manipulation of survival, 
156 
mechanisms underlying 
fecundity reduction, 
151-53 
survival of infected tsetse 
flies, 156 
and survivorship, 154-56 
Inflammation 
in blood feeding, 75-76 
Infrared heating 
for managing agricultural 
insects, 272 
Ingrassia sp., 200 
Inheritance 
extrazygotic, 411-13 
hemiclonal, 415 





Inorganic salts 
from plants, 460-61 
Insect adaptation 
in grasses and gall midges, 
549-77 
Insect nicotinic acetylcholine 
receptors, 347-50 
immunology and protein 
biochemistry, 348-50 
molecular biology, 347-48 
subtype diversity, 350 
Insects 
case histories in biological 
control of, 371-81 
Insertional mutagenesis 
by transposable elements, 
247-48 
Institute for Genomic 
Research (TIGR), 250 
Intensity of vibration 
defined, 30n 
Intercellular lymph spaces 
plasma membrane reticular 
systems and, 3-6 


Interfamilial relationships 


of ants and termites, 
286-87 
Intergenic spacer (IGS), 
114-15 
Introgression 
of species complexes, 
121-23 
Ips spp., 427, 429 
I. cembrae Heer, 429-30 
I. duplicatus Sahlberg, 429, 
432 
1. erandicollis, 430 
I. paraconfusus Lanier, 
429-33, 435, 437-43 
I. pini Say, 429-33, 435-41, 
443 
I. typographus, 431 
Irenimus aequalis, 372 
Irradiation 
for managing agricultural 
insects, 272 


Irrigation 


overhead, for managing 
agricultural insects, 273 
Isachne aristatum, 554 
Isia isabella, 468 
Isolation and characterization 
of genes for isoprenoid 
pathway enzymes in the 
Scolytidae, 432-35 
gene structure of HMG-R, 
33~—35 
isolation of HMG-R and 
HMG-S cDNAs, 432-33 
Isolation envelopes and 
organelle-specific 
turnover in phagic 
vacuoles, 15-16 
Isolation of HMG-R and 
HMG-S cDNAs 
isolation and 
characterization of genes 
for isoprenoid pathway 
enzymes in the 
Scolytidae, 432-33 
Isoprenoid pathway enzymes 
in the Scolytidae 
isolation and 
characterization of genes 
for, 432-35 
Isoprenoid pathway in the 
Scolytidae 
biochemical approaches, 
441-42 
complete elucidation of the 
structural and regulatory 
components of, 441-43 
genomics approaches, 
442-43 
structural and regulatory 
components of the, 
441-43 
Isoprenoid pheromone 
production in the 
Scolytidae 
biochemical studies of 
isoprenoid pheromone 
production in the 
Scolytidae, 428-32 
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biochemistry and 
molecular biology of 
de novo, 425-53 
complete elucidation of the 
structural and regulatory 
components of the 
isoprenoid pathway in the 
Scolytidae, 441-43 
isolation and 
characterization of genes 
for isoprenoid pathway 
enzymes in the 
Scolytidae, 432-35 
research needed, 443 
studies of the site of 
monoterpenoid 
pheromone production, 
435-36 
studies of tile regulation of 
monoterpenoid 
pheromone production, 
436-41 
[soprenoid synthesis 
major step versus 
coordinate regulation of, 
27 
Isoptera, 286-87, 297 
Ivory Coast, 121 
Ixodes pacificus, 308 
I. ricinus, 319 
1. scapularis, 80, 82, 308, 
313, 320 


Ixodida, 186 


J 
Jalysus wickhami, 63 
JH 
See Juvenile hormone 
Jurassic, 285-6 
Juvenile hormone (JH), 165, 
173 
Juvenile hormone III (JHIID), 
425, 429, 435-43 


K 


Kalotermitidae, 287-88, 291, 


293 
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kdr (knock-down resistance) 
mutation, 120-21 
Keiferia ly« opersi ella, 54—55 
Kenya, 124 
Kerteszia, 115-17 
Kiwialges palametrichus, 
193 
Knemidocoptidae, 187 
Korscheltellus gracilis, 523 
Kramerellidae, 192, 195 


Kyromyrma neffi, 285 


L 
LA 
See Ligation-anchored 
Labor 
division of, in ants and 
termites, 292-95 
Lachnodius, 410 
amellar bodies 
and fat body membrane 
turnover, 18 
amina turnover 
in phagocytic vacuoles, 16 
aminosioptidae, 187 
and use 
in the emergence of 
4mblyomma-associated 
Ehrlichioses, 327—28 
Lardoglyphidae, 187 
Larinus planus 
against Canada thistle, 
369-70, 381-82, 386 
Lariophagus distinguendus, 
268 
Larval parasitoids 
of H. zea, 56-58 
Laupala, 246 
LDso 
See Median lethal dose 
Ld130 protein, 215 
Learning 


See Associative learning 


Leeuwenhoekiidae, 186 
lef-] protein, 214—15 
lef-2 protein, 214 

lef-5 protein, 211, 226 


Leishmania, 141, 144-45, 
147, 240 

L. major, 81, 145 

L. mexicana, 145 

Leishmania-infected 
sandflies, 144—45 

Lepidoptera, 165, 169-70, 


172, 212, 252, 374, 380, 


415, 461, 463, 532-33, 
596 
EST sequencing projects, 
240 
genetic linkage maps, 
237-38 
genomic libraries and 
physical maps, 239 
microarrays, 247 
nuclear genome 
sequencing, 244 
QTL mapping, 246 
Lepidopteran vs. dipteran 
baculoviruses, 216 
Leptinotarsa, 19, 472 


L. decemlineata, 54—55, 238, 


356, 458, 462, 468-69 
Lestremiini, 407 
Lethality 
See Median lethal dose 
(LDs9); Sublethal effects 


Leucine-rich repeats (LRRs), 


564 
Leucophaea maderae, 491, 
494 
Leukosulfakinin (LSK), 494 
LFR 
See Low-frequency 
receptor neurons 
Libraries 
of bacterial artificial 
chromosome, 239 
Life cycle 
of feather mites, 192-93 
Life histories 
ancestral, of ants and 
termites, 288-89 
Life table response 
experiments, 508-12 


alternative population 
growth rate methods, 512 
demography for evaluation 
of toxicity in, 510-11 
examples of demographic 
toxicological studies, 510 
Ligation-anchored (LA), 433 
Ligyrus subtropicus, 528 
Lipara, 38 
Liromyza huidobrensis, 269 
L. trifolii, 52, 269 
Listronotus bonariensis, 372 
Litopenaeus, 240 
Locusta migratoria, 165, 345, 
348, 458, 460-61, 475, 
49] 
Lolium perenne, 529 
Long-range communication 
and orientation, 38-42 
Longitarsus jacobaeae, 523, 
537 
Longitudinal glia 
in the embryonic brain, 
95 96 
of the embryonic ventral 
nerve cord, 93-95 
Longitudinal tracts, 91-96 
commissures and, 91—96 
longitudinal glia of the 
embryonic ventral nerve 
cord, 93-95 
midline and longitudinal 
glia in the embryonic 
brain, 95-96 
midline glia of the 
embryonic ventral nerve 
cord, 91-93 
Lophopodomyia, 115-17 
Low-frequency receptor 
(LFR) neurons, 36 
LRRs 
See Leucine-rich repeats 
LSK 
See Leukosulfakinin 
Lucilia cuprina, 168, 511 
Lukoschoscoptes asiaticus, 


194 





Lumbriconereis heteropoda, 
343 

Lupinus arboreus 

Lutzomyia, 78-79, 

L. longipalpis, 81, 240 

Lycopersicon spp., 52-53, 59 

.. esculentum, 51-52, 54-63 

.. eSCu. Var. Cerasiforme, 59 

.. hirsutum, 52 

.. hir. f. elabratum, 52-59, 
63 

.. hir. f. typicum, 53, 63 

.. hir. f. typicum 
(= hirsutum), 52 

.. pennellii, 52, 63 

L. pimpinellifolium, 59 

Lygaeidae, 31—32 

Lyeus lineolaris, 265, 269 

Lymantria dispar, 169, 
220-21, 226, 37 

Lymantriid host-related 
factors, 226 

Lyme borreliosis, 313, 320 

Lyme disease, 308 

Lythrum salicaria, 528, 536 


M 
Macrocallista nimbosa, 486 
Macronyssidae, 186 
Macrosiphum euphorbiae, 
52, 61 
Major step versus coordinate 
regulation 
of isoprenoid synthesis, 
437 
Malaria 
and mosquito longevity, 
155 
Malaria-infected mosquitoes, 
145-47 
Male accessory gland 
secretions 
biochemistry of accessory 
gland secretion, 165-67 
induction of female 
refractoriness and 
reduction of 


attractiveness, 167-70 
induction of ovulation and 
oviposition, 174-76 
modulators of female 
reproductive physiology 
and behavior, 163-84 
other effects of accessory 
reproductive gland 
secretions, 176-77 
regulation of egg 
development, 172-74 
sperm-related functions, 
170-72 
Mali, 119-21 
Malpighian tubules, 21, 166, 
409 
Malus, 474 
Mamestra brassicae, 342, 
459-60 
M. configurata, 464, 469 
Management of agricultural 
insects 
with physical control 
methods, 261-81 
Manduca spp., 55-58 
M. sexta, 54, 58, 60-61, 
100-2, 240, 345, 348, 


355, 456, 460, 462, 467, 


469, 471, 491 
Manipulation 
as a concept, 142-44 
by parasites, 141-61 
of survival, 156 
Mantodea, 286 
MAPK (mitigen-activated 
protein kinase) 
activation, 104 
Maple gall wasps, 407 
Maps 
genetic linkage, 236-38 
See also Entrez Map 
Viewer; GeneSeen Map 
Viewer; Physical maps; 
QTL (quantitative trait 
locus) mapping 
Margarodidae, 410 
Marker-assisted selection 
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(MAS), 566 
Markers 
and natural selection, 123 
MAS 
See Marker-assisted 
selection 
Mastotermes darwiniensis, 
291 
Mastotermitidae, 286-88 
Maternal genomes 
additional, 412-13 
Mating 
obligate, 414-15 
Mating behavior, 557 
of feather mites, 195-98 
Mating plugs, 170 
Mayetiola spp., 554 
M. avena, 554 
M. bromicola, 554 
M. destructor, 239, 268, 552 
M. hordei, 554 
M. secalis, 554 
Mechanical methods for 
managing agricultural 
insects, 267-69 
cleaning, 267-68 
mechanical impact, 269 
pneumatic, 269 
polishing, 268 
pressure, 268 
sound, 268 
stalk destruction, 268-69 
Median lethal dose (LDs0), 
507 
Medicago sativa 
Medically important insect 
vectors 
fecundity, blood feeding, 
and infection, 149-54 
hematophagy, 14449 


infection and survivorship, 
154-56 
manipulation as a concept, 
142-44 
manipulation by their 
parasites, 141-61 
Megapodiidae, 198 
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Megaselia abdita, 248 
Megninia casuaricola, 200 
Meiotic parthenogenesis, 414 
Melanoplus sanguinipes, 
165-66, 174 
Meleagris gallopavo, 318 
Melia toosendan, 468 
Melitara dentata, 371 
Melopsittacus undulatus, 202 
Membrane barriers 
vesicular, 7 
Mendel’s laws 
switching on and off, 414 
Merothripidae, 409 
Mesocricetus auratus, 434 
Mesostigmata, 186 
Mesozoic, 286 
Meteorus laphygmae, 380 
MFR 
See Middle-frequency 
receptor neurons 
Michaelichus, 195 
Microarrays, 246-47 
Diptera, 247 
Hymenoptera, 247 
Lepidoptera, 247 
Microctonus spp. 
against forage weevils in 
New Zealand, 372-73, 
381-82 
M. aethiopoides, 372, 386 
M. hyperodae, 372 
Microlichus, 192 
Micromalthus, 397, 407, 409 
M. debilis, 406—7, 408 
Microspalix, 195 
Microvesicles, 8 
Middle-frequency receptor 
(MFR) neurons, 36—37 
Midline glia 
in the embryonic brain, 
95-96 
of the embryonic ventral 
nerve cord, 91-93 
Minimum infection rates 
(MIRs), 314-15 
Mississippi, 312 


MITES, 129 
Mites 
associated with birds, 
186-87 
coevolution of, 200—2 
Mitigen-activated protein 
kinase 
See MAPK 
Mitochondrial DNA 
(mtDNA), 115, 117, 
120, 124, 128, 243 
cytoplasmic, 122 
Mitochondrial genome 
sequencing, 243 
Mixed genetic systems, 401 
thelytoky alternating with 
diplodiploidy, 415 
thelytoky alternating with 
haplodiploidy, 415 
Modified atmospheres 
for managing agricultural 
insects, 273-74 
Modular enhancers 


and short-range repression, 


590 
Modulators of female 
reproductive physiology 
and behavior, 163-84 
Molecular basis for activity 
and selectivity, 350—53 
binding subsites, 353 
structural requirements: 
“magic nitro or cyano,” 
351-52 
target site selectivity, 
350-51 
Molecular biology, 347-48 
Molecular studies of 
regulation 


through JHIII and feeding, 


439441 
Molecular systematics of 
Anopheles 
from subgenera to 
subpopulations, | 11—39 
Monitoring plant chemicals, 
457-67 


in chemoreception, 
457-67 
nutrients, 457-63 
plant secondary 
compounds, 463-67 
Monoterpenoid pheromone 
production 
studies of the site of, 
435-36 
studies of tile regulation of, 
436-41 
Mopti, 118-20 
Morphological adaptations 
to the avian habitat, 191-92 
Mosquito Genomics server, 
250 
MR& site, 251 
mRNA, 239, 247, 435-36, 
438, 440-41 
mtDNA 
See Mitochondrial DNA 
Muhlenbergia quadridentata, 
536 
Mulches from artificial 
materials 
for managing agricultural 
insects, 264-65 
Muller elements, 237, 239 
Multiple endpoints of effects 
alternative population 
growth rate methods, 512 
demography for evaluation 
of toxicity, 510-11 
examples of demographic 
toxicological studies, 510 
measuring, 508-12 
Multivesicular bodies 
(MVBs), 16-20 
apical, 7 
and cuticle uptake, 17 
in the fat body, 17-18 
and membrane turnover in 
the molt cycle, 16-17 
Musca, 167-68, 345, 349, 
355 
M. domestica, 165, 248, 340 
Mutagenesis 
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insertional, by transposable 
elements, 247-48 
MVBs 
See Multivesicular bodies 
Mycophila + Tekomyia, 407 
Myialges, 197 
Myosuppressin peptides, 
491-94 
activity of, 492-94 
gene, 491-92 
peptides, 491 
spatial and temporal 
distribution, 492 
Myrmecia, 285, 289, 294, 
296, 299 
Myrmeciinae, 285-86 
Myzus, 347, 349-50, 355 


N 
nAChR 
See Nicotinic acetylcholine 
receptor (nAChR) 
NADH, 356 
NADPH, 354 
Nasonia giraulti, 246 
N. vitripennis, 246 
Native food web in Hawai’i 
parasitoid infiltration of, 
380-81 
Natural root herbivory 
compared with artificial, 
530-31 
Natural selection 
markers and, 123 
NBS 
See Nucleotide binding site 
domains 
NCBI 
See U.S. National Center 
for Biotechnology 
Information 
Nearctic, 116 
Neobellieria bullata, 491 
Neococcoidea, 410-11 
Neonicotinoid action 
at vertebrate nicotinic 
receptors, 353-54 


Neonicotinoid-binding site, 
345—46 
Neonicotinoids, 340—43 
Neonicotinoids attributable to 
specificity of insect and 
mammalian nicotinic 
receptors 
insect nicotinic 
acetylcholine receptors, 
347-50 
mode of action, 344—46 
molecular basis for activity 
and selectivity, 350—53 
neonicotinoids and 
nicotinoids, 340-44 
research needed, 356-57 
selective toxicity of, 
339-64 
toxicology mechanisms, 
346-47, 353-56 
vertebrate nicotinic 
acetylcholine receptors, 
346-47 
Neopyrochroa flabellata, 167 
Neotenics, 290-91 


Nephotettix cincticeps, 
341-42, 345 
Netrins, 93 


Neural development in insects 
antennal systems, 99-102 
commissures and 
longitudinal tracts, 91-96 

glial cells in insect nervous 
systems, 90-91 

glial ensheathment of 
axons, 103-4 

key interactions between 
neurons and glial cells 
during, 89-110 

neuronal survival, 102-4 

research needed, 104 

segmental and 
intersegmental nerves of 
the peripheral nervous 
system, 96-97 

study of neuron-glia 
interactions, 91 


visual systems, 97-99 
Neuron-glia interactions, 91 
New Brunswick, Canada, 263 
New England, 377-78 
New Jersey, 285 
New technologies, 594-96 

bioinformatics, 595 

genomics, 594~95 

phylogenetic analysis, 
595-96 
transgenesis in other 
systems, 596 
New Zealand, 200, 202, 
372-73, 524 
Nezara viridula, 31-32, 
35-37, 40-41, 43 
parasitoids against, in 
Hawai'i, 375-77, 385 
Nicaeana cervina, 372 
Nicotinic acetylcholine 
receptor (nAChR), 339, 
343-56 
Nicotinoids 
and other alkaloids, 343 
selective toxicity of, 
340-44 
terms and designations, 
343-44 
Nigeria, 268 
Nihon Bayer Agrochem, 341 
Nitric oxide (NO) 
role in neuron-glia 
interactions, 99 
No observable effect 
concentration (NOEC), 
508 
Noctuidae, 169 
Nomuraea rileyi, 60 
Non-Linnean names, 118 
Nontarget effects 
of biocontrol introductions, 
365-96 
Nontrichome defenses in 
Lycopersicon, 59-63 
constitutive defenses, 
59-61 
effects on predators, 62-63 
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induced defenses, 61-62 
North Carolina, 310 
North Dakota, 567 
Nothomyrmecia, 289, 
298-300 
N. macrops, 285, 290, 293, 
295, 299 
N. myrmecia, 295 
Nothomyrmeciinae, 285 
Notonecta sp., 36 
NPVs 
See 
Nucleopolyhedroviruses 
Nuclear genome sequencing, 
243-44 
Diptera, 243-44 
Hymenoptera, 244 
Lepidtopera, 244 
Nucleopolyhedrovirus (NPV 
211, 223 
need to revise, 227 
Nucleotide binding site 
(NBS) domains, 564 


Vyssorhynchus, 115—17, 129 


O 
Oak gall wasps, 407 
Obligate amphimixis, 414 
diplodiploidy, 414 
haplodiploidy, 414 
Obligate mating, 414—15 
Obligate thelytoky 
contagious thelytoky, 404 
conversion of 
arrhenotokous 
haplodiploidy to thelytoky 
by Wolbachia, 403-4 
genome evolution, 405 
hybridization and 
thelytoky, 404-5 
origins of, 402-6 
persistence of obligately 
thelytokous lineages, 
405-6 
Obligately thelytokous 
lineages 
persistence of, 405-6 


Occlusion bodies (OBs), 
212-13, 215 
Oconnoriidae, 188 
Oechalia, 376 
Oils 
for managing agricultural 
insects, 266-67 
Oligonychus ilicis, 273 
Onchocerca lienalis, 153 
O. volvulus, 143 
Oncopeltus fasciatus, 248 
Oncopsis flavicollis, 37, 43 
Onopordum acanthium, 367 
Onychalges, 190 
Opuntia spp 
Cactoblastis cactorum 
against, 370-71, 387 
O. corallicola, 371, 384, 386 
O. fragilis, 371 
O. stricta, 370-71 
O. sulphurea, 370 
O. triancantha, 370 
Opuntiioideae, 370 
Orange wheat blossom 
midge, 555-56, 567-68 


Organelle-specific autophagy, 


16 

Organic mulch 

for managing agricultural 

insects, 264 
Orgyia pseudotsugata, 
220-21, 226 

O. vetusta, 536 
Oribatida, 187 
Orius insidiosus, 63 
Ornithonyssus sylvarum, 186 
Orphan molecules 

in blood feeding, 82-83 
Orseolia oryzivora, 554, 563 
O. orzyae, 552 
Ortheziidae, 410 
Orthoptera, 170-71, 252, 

461, 463 

Oryza spp., 554 
O. sativa, 552 
OSS 

See Ovulation-stimulating 


substances 
Otiorhynchus sulcatus, 
530-31 
Oulema melanopus, 268 
Overhead irrigation 
for managing agricultural 
insects, 273 
Oviposition 
and dispersal, 558-59 
of feather mites, 195-98 
induction of, 174-76 
Ovulation 
induction of, 174-76 
Ovulation-stimulating 
substances (OSS), 175 


P 
PAC (P1 artificial 
chromosome), 238 
PACAP receptors, 78 
Packaging 
for managing agricultural 
insects, 274 
Palaearctic, 116 
Palomena prasina, 40, 42-43 
P. viridissima, 40, 42-43 
Pandion haliaetus, 194 
Papua New Guinea, 147 
Paracantha culta, 368, 386 
Paralges pachycnemis, 200 
Paralgopsis, 190 
Parasites 
feather mites as, 202 
Parental genome elimination, 
414 
Parkinson’s disease, 347 
Parthenogenesis 
ameiotic, 414 
cyclic, 415 
facultative, 415 
meiotic, 414 
thelytokous, 414-15 
Particle films 
for managing agricultural 
insects, 265 
Partnerships 
public/private, 252-53 





Passeriformes, 190, 200 
Passive methods for 
managing agricultural 
insects, 263-67 
fences, 264 
inert dusts, 265-66 
mulches from artificial 
materials, 264-65 
oils, 266-67 
organic mulch, 264 
particle films, 265 
surfactants and soaps, 26 
trapping, 266 
trenches, 263-64 
Pasteur Institute, 250 
Paternal genome elimination 
(PGE), 401, 406, 410, 
412 
germline, 408-9 


7 


Paternal genomes 
additional, 412 
Pathobiology 
evolutionary, 296—97 
Pathogens affecting humans 
in the United States 
Amblyomma americanum 
as a vector of, 307-37 
Amblyomma 
americanum-associated 
Ehrlichioses, 313-19 
bacteria (other than 
Ehrlichiae) associated 
with Amblyomma 
americanum, 310-13 
epidemiology of 
4mblyomma-associated 
human Ehrlichioses, 
320-21 
factors in the emergence of 
Amblyomma-associated 
Ehrlichioses, 321—28 


natural history of 


Amblyomma americanum, 


309-10 
research needed, 328-29 
Pattern generation 
by enhancers, 587-88 


Patterns 
emergent, of biological 
control, 381-87 
in the evolution of insect 
genetic systems, 402 
PBAN 
See Pheromone 
biosynthesis-activating 
neuropeptide 
PCR 
See Polymerase chain 
reaction 
PCR-based subtractive 
hybridization, 80 
PEB-me, 170 
Pectinophora gossypiella, 268 
Pediaspidini, 407 
Pemphigous 
populitransversus, 535 
Penaeus monodon, 238, 240 
Pentatomidae, 31, 33, 43, 375 
Peptides 
FMRFamide-containing, 
486-87 
myosuppressin, 491 
sulfakinin, 494 
Perillus bioculatus, 264 
Perimicrovillar spaces 
and cuticle secretion, 6-7 
Periocryphalus, 409 
Peripheral nervous system 
(PNS) 
See CNS/PNS boundary 
Periplaneta americana, 21, 
99, 101, 166, 172, 248, 


P. brunnea, 473 
Peromyscus leucopus, 328 
Peroxisomes, 9—11 
Persistence 
of obligately thelytokous 
lineages, 405-6 
Pesticides and other toxicants 
dose response and 
determination of the LDso 
for acute exposures, 
507-8 
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effects on individuals, 
506-7 
endpoints of toxicological 
effect, 506-7 
measuring multiple 
endpoints of effects: life 
table response 
experiments, 508-12 
population age/stage 
structure and differential 
susceptibility among life 
stages, 512-13 
population-level effects on 
arthropods, 505—19 
PGE 
See Paternal genome 
elimination 
PGE)? prostaglandins, 78 
Phagocytic vacuoles 
basal lamina turnover in, 
16 
Phagostimulants 
secondary compounds as, 
465 
Phase velocity 
defined, 29-30n 
Phasmatodea, 415 
Phenacoleachiidae, 410 
Pheromone 
biosynthesis-activating 
neuropeptide (PBAN), 
169 
Phlebotomus, 78-79, 81 
P. papatasi, 81 
Phragmites communis, 
33 
Phyllocnistis citrella, 267 
Phyllophaga spp., 536 
P. fimbripes, 536 
Phylloxeridae, 406 
Phylogenetic analysis, 
595-96 
Phylogenetic genetic markers, 
128-29 
Phylogenetic relationships, 
188—90 
Phylogeny 
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of the Baculoviridae, 


nome, of baculoviruses, 
216-23 
Phymata crassipes, 38 
Physical control of 
agricultural insects, 
261-81 
active methods, 267-74 
passive methods, 263-67 
in relation to agricultural 
plant protection, 262-63 
Physical maps, 238-39 
Diptera, 238-39 
genomic libraries and, 
238-39 
Hymenoptera, 239 
Lepidoptera, 239 
Physiological adaptations 
to the avian habitat, 191-92 
Phytophagous insects 
contact chemoreception in 
feeding by, 455-84 
Phytoseiulus persimilis, 
62-63 
Picea abies, 430-31 
Piciformes, 201 
Pieris spp., 465 
P. brassicae, 458-59, 464, 
466, 468, 470 
P. napi oleracea, 377-78 
P. rapae, 459, 471 
parasitoids against, in New 
England, 377-78 
P. vireiniensis, 378, 381 
Piesmatidae, 31 
Piezodorus lituratus 
Pigment vacuoles, 
Pinus spp., 429 
P. jeffreyi, 436-37 
P. ponderosa Laws, 429 
PIR database, 250 
Pissodes spp., 427 
Pityokteines spp., 437 
Plant defense and insect 
adaptation, 549-77 
gall midge larvae and 





plants, 559-62 
gall midge reproductive 
biology, 556-59 
gall midge resistance genes 
in agriculture, 566-68 
gall midges and plant galls, 
553-54 
grass R genes and gall 
midge AVR genes, 562-66 
the grasses, 552-53 
research needed, 568-70 
the three gall midge 
species, 554—56 
Plant galls 
gall midges and, 553-54 
Plant nutrients, 457-63 
amino acids, 458-60 
balancing, 462-63 
carbohydrates, 460 
inorganic salts, 460-61 
proteins, 458 
sterols, 462 
Plant reactions to attack 
by avirulent larvae, 559 
by virulent larvae, 559 
Plant secondary compounds, 
463-67 
desensitization of deterrent 
receptors, 467 
secondary compounds as 
deterrents, 463-65 
secondary compounds as 
phagostimulants, 465 
thresholds of detection, 
466-67 
Pluntago, 465, 468 
Plasma membrane reticular 
systems 
and intercellular lymph 
spaces, 3-6 
Plasmodium spp., 143, 155, 
240 
P. berghei, 146 
P. falciparum, 146-47, 245 
P. gallinaceum, 146, 149, 245 
P. yoelii nigeriensis, 147-48, 
150-51, 156 


Plataspidae, 31 
Platygaster, 569 
Platyplax salviae, 32 
Plethodon cinereus, 522 
Plutella xylostella, 220-21, 
238, 273, 342, 466 
Pneumatic methods 
for managing agricultural 
insects, 269 
PNS 
See CNS/PNS boundary 
Podisus maculiventris, 41, 
60-61 
Polishing 
for managing agricultural 
insects, 268 
Polyembryony, 415 
Polyethism 
temporal, 293 
Polymerase chain reaction 
(PCR), 114, 433 
allele-specific, 115 
primer design, 128 
products of, 115 
Polymerase chain reaction 
(PCR) testing, 314, 316, 
318-20 
Polymorphism 
temporal, 293 
Ponerinae, 285 
Population 
alternative growth rate 
methods, 512 
genetic markers, 128-29 
geographic structure, 
124-26 
size, 123-24 
Population-level effects on 
arthropods, 505—19 
dose response and 
determination of the LDso 
for acute exposures, 
507-8 
effects on individuals, 
506-7 
endpoints of toxicological 
effect, 506-7 





life table response 
experiments, 508-12 
measuring multiple 
endpoints of effects, 
508-12 
population age/stage 
structure and differential 
susceptibility among life 
stages, 512-13 
Porricondylinae, 407 
Postgenomic era, 128-30 
An. gambiae as a model 
system, 129 
epidemiological 
impiications, 129-30 
evolutionary genomics, 129 
phylogenetic and 
population genetic 
markers, 128-29 
prospects in, 128-30 
Posttransition region 
compartments, 1 1—15 
batch processing by the 
Golgi complex, 12 
bead arrangement in 
relation to function, 14 
beads and the formation of 
new GCs, 14 
the Golgi complex, 1 1-12 
Golgi complex beads at the 
RER-GC boundary, 
12-13 
Golgi complex survival 
during mitoses, 15 
the location and 
arrangement of GC beads, 
13 
the structure and chemistry 
of the beads, 13-14 
Potato mosaic virus 
See PVX 
Potato spindle tuber viroid 
See PSTV 
Powell, JR, 112 
Premnobius, 411 
Pressure 
for managing agricultural 


insects, 268, 273 
Pretransition region 
compartments, 7—1 1 
ferritin distribution in RER 
and SER, 9 
peroxisomes, 9-11 
rough endoplasmic 
reticulum, 8 
smooth endoplasmic 
reticulum, 8 
transport across the nuclear 
envelope, 7 
vacuoles for iron storage in 
derivatives of the RER, 9 
Principal frequency 
defined, 30n 
Prionopelta, 292 
P. amabilis, 295 
Procecidochares utilis, 373 
Precellaria aequinoctialis, 
187 
Procellariiformes, 201 
Proctolaelaps, 186 
Proctophyllodes, 194, 201, 
202 
P. ampelidis, 201 
Proctophyllodidae, 194-95, 
201 
Procyon lotor, 318 
Promoter elements 
basal, 582-84 
compact testis-specific, 
590-91 
in heterochromatin, 591-92 
Prostigmata, 186, 197 
Protein biochemistry 
immunology and, 348-50 
Protein granules 
heterophagy and, 20 
Proteins 
from plants, 458 
See also individual proteins 
Proteomes 
salivary, in blood feeding, 
80-81 
Protophormia terraenovae, 
457-58 
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PS-1, 165 

Pseudococcidae, 410, 413 

Pseudogamy, 415 

apomictic, 415 
automictic, 415 

Pseudomonas syringae, 61, 
564 

Psidium guajava, 373 

Psittaciformes, 201 

Psoroptidia, 187, 193 

PSTV (potato spindle tuber 
viroid), 269 

Pterodectes rutilus, 194 

Pterolichidae, 194~95, 200, 
201 

Pterolichinae, 201 

Pterolichoidea, 187—90 

Pteronyssoides nuntiaevaris, 
194 

Public/private partnerships, 
252-53 

Putoidae, 410 

PVDF membranes, 82 

PVX (potato mosaic virus), 
269 

Pyralidae, 371 

Pyroglyphidae, 187-88, 190, 
193 

Pyrrhocoridae, 36 

Pyrrhocoris apterus, 36 


Q 
Q fever, 309 
QTL (quantitative trait locus) 
mapping, 245-46 
Diptera, 245-46 
Hymenoptera, 246 
Lepidoptera, 246 
Quantitative trait loci (QTLs), 
54 


R 
RACE (rapid amplification of 
cDNA ends), 80 
Radio frequency heating 
for managing agricultural 
insects, 272 
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Random amplified 
polymorphic DNA PCR 
(RAPD-PCR), 114 

Randomly amplified 
polymorphic DNA 
(RAPD), 125, 236-39, 
246, 566 

Rapid amplification of cDNA 
ends 

See RACE 
rDNA 
See Ribosomal DNA 

Receptivity-inhibiting 
substances (RIS), 
166-68 

Reduction of attractiveness 

female refractoriness and, 
167-70 
Redundancy 
enhancer of, 589-90 
Reduviidae, 31, 33, 43-44 
Refractoriness 
female, and reduction of 
attractiveness, 167-70 
Regulation 
of egg development, 
172-74 

Regulatory components of the 
isoprenoid pathway in 
the Scolytidae 

complete elucidation of, 
441-42 
Replacement reproductives 
in ants and termites, 
289-92 
Repression 
See Short-range repression 
Reproductive biology 
gall midge, 556—59 
Reproductive conflict 
in ants and termites, 292 

Reproductive plasticity in 
ants and termites, 
289-92 


colony structure, gynes, 


and replacement 
reproductives, 289-92 





reproductive conflict, 292 
Reproductive structure 
of ants and termites, 
298-99 
RER 
See Rough endoplasmic 
reticulum 
Research needed 
on Amblyomma 


americanum as a vector of 


pathogens affecting 
humans in the United 
States, 328-29 
on ants and termites, 300 
on the evolution of 
alternative genetic 
systems in insects, 
413-14 
on feather mites, 202-3 
on grasses and gall midges, 
568-70 
on isoprenoid pheromone 
production in the 
Scolytidae, 443 
on neural development in 
insects, 104 
on pathogens affecting 
humans in the United 
States, 328-29 
on plant defense and insect 
adaptation, 568-70 
on selective toxicity of 
neonicotinoids, 356—57 
Reservoir hosts 
for 
Amblyomma-transmitted 
Ehrlichiae, 315 
Resistance 
evolution of, 300 
mechanisms of, 60 
in pests, 355-56 
systemic, 61 
Resistance genes in 
agriculture 
gall midge, 566-68 
Resonance 
defined, 30n 


Restriction fragment length 
polymorphism (RFLP), 
54, 115, 236-37 
Reverse transcriptase (RT), 
433 
Revolutionary War, 554 
RFLP 
See Restriction fragment 
length polymorphism 
Rhacocleis annulata, 171 
Rhagoletis pomonella, 237, 
266 
Rhaphigaster nebulosa, 43 
Rhea americana, 200 
Rheidae, 200 
Rhinocoris iracundus, 33 
Rhinocyllus conicus, 367-69, 
384-86 
against exotic thistles, 
367-68 
Rhinonyssidae, 186, 201 
Rhinoseius, 186 
Rhinotermitidae, 288 
Rhizoecus kondonis, 526 
Rhizopertha dominica, 266 
Rhodnius, 16, 19, 172 
R. prolixus, 2, 33, 38, 43-44, 
78, 147 
Rhodogastra bubo, 456 
Rhopalidae, 31 
Rhopalosiphum padi, 404, 
406 
Rhynchophorus ferrugineus, 
492 
Ribosomal DNA (rDNA), 
114, 117, 119-20, 122, 
124, 212, 405 
Rice gall midge, 566 
“Rickettsia amblyommi,” 
310-12 
R. parkeri, 312 
R. rickettsia rickettsii, 308-9 
R. typhi, 309 
Rickettsia rickettsii, 312 
Rift Valley, 124 
Riptortus clavatus, 32 


RIS 
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See Receptivity-inhibiting 
substances 
Rivalry 
communication in, 42-43 
RMSF 
See Rocky Mountain 
spotted fever 
RNA 
anti-sense, 436 
synthesis of, 7 
RNA polymerase, 581 
RNA transport, 7 
RNAi, 252 
Robo receptors, 93, 95 
Rocky Mountain spotted 
fever (RMSF), 308, 321, 
328-29 
Roegneria, 555 
Root herbivores 
as biological weed control 
agents, 531-33 
as pests, 525-27 
Rosaceae, 474-75 
Rough endoplasmic reticulum 
(RER), 7-16, 20-21 
ferritin distribution in, 9 
formation of, 7 
Routing categories, 22 
RT 
See Reverse transcriptase 


S 
Salicaceae, 474 
Saliva 
arthropod, in blood 
feeding, 73-88 
Salivary pharmacologic 
complexity of 
hematophagous 
arthropods 
in blood feeding, 78-80 
Salivary transcriptomes and 
proteomes (sialomes) 
in blood feeding, 80-81 
Salix, 474 
Sarcophaga perigrina, 248 
Saturniidae, 374 


Savanna, 118-19, 121 
Scarabaeidae, 536 
Scelionidae, 376 
Schistocerca americana, 461, 
469-70 
S. gregaria, 348, 456, 491 
Sciaridae, 409, 411 
Scolytidae 
isoprenoid pheromone 
production in, 425-53 
Scolytinae, 408, 411 
Scolytus spp., 437 
Scutelleridae, 31, 376 
SDS-polyacrylamide gel 
electrophoresis 
(SDS-PAGE), 82 
Secondary compounds 
as deterrents, 463-65 
as phagostimulants, 465 
Secretions 
accessory gland, 
biochemistry of, 165-67 
accessory reproductive 
gland, 176-77 
Sedum, 474 
Segmental and intersegmental 
nerves of the peripheral 
nervous system, 96-97 
SELCTV database, 506 
Selective toxicity of, 340-44 
Senecio jacobaea 
Senegal, 120 
Sensory organs 
communication with, 
35-38 
Sequence analysis 
applications of, 251 
of cis-regulatory elements, 
593-94 
Sequences in blood feeding 
unexpected, 81-82 
unknown, 82-83 
SER 
See Smooth endoplasmic 
reticulum 
Serial reproductive 
inheritance by kin 


of ants and termites, 299 
Serritermitidae, 288 
Sex peptide (SP), 165, 
168-69, 173-75 
SFGR 
See Spotted fever group 
rickettsiae 
SGOs 
See Subgenual organs 
Shared enhancer-promoter 
interactions, 588-89 
Shell Development Corp., 
340 
Short-range communication, 
42-43 
Short-range repression 
modular enhancers and, 
590 
Sialome and post-sialome 
perspectives 
in blood feeding, 73-88 
Signal production 
communication with, 
31-33 
Signaling pathways and 
physiological functions 
of Drosophila 
melanogaster 
FMRFamide-related 
peptides, 485-503 
FMRFamide-containing 
peptides, 486-91 
myosuppressin peptides, 
491-94 
sulfakinin peptides, 
494-97 
SilkBase, 250 
Silybum marianum, 367 
Simpson, GG, 112 
Simulum vittatum, 78 
SINES, 129 
Single nucleotide 
polymorphisms (SNPs), 
236 
Single-strand conformation 
polymorphism (SSCP), 
115 
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Sitodiplosis mosellana, 552 
Sitona discoides, 372, 527 
S. hispidulis 
S. lepidus, 529 
Sitophilus granarius, 268 
S. oryzae, 268 
Slit repellent, 93, 95 
Small plant-dwelling insects 
communication by, 29-50 
Smooth endoplasmic 
reticulum (SER), 8-9, 
436 
ferritin distribution in, 9 
SNPs 
See Single nucleotide 
polymorphisms 
Soaps 
for managing agricultural 
insects, 267 
Social biology 
comparative, 283-306 
Social organization 
of ants and termites, 300 
Solanum berthaultii, 53 
Solar heating 
for managing agricultural 
insects, 271 
Solidago missouriensis, 535 
Sonchus oleraceus, 527, 
534-35 


Songs of courtship, 42-43 
Sound 


for managing agricultural 
insects, 268 
South Africa, 272, 367 
SP 
See Sex peptide 
SP-62 protein, 166 
Spatial distribution 
FMRFamide-containing 
peptides, 488-90 
myosuppressin peptides, 
492 
sulfakinin peptides, 
495-97 
Special promoters, 590-92 
compact testis-specific 





promoter, 590-91 
modular enhancers and 
short-range repression, 
590 
promoters in 
heterochromatin, 591-92 
runt: a disperse regulatory 
element, 592 
Species boundaries, 118-23 
chromosomal forms, 
118-21 
Species complexes 
hybridization of, 121-23 
introgression of, 121-23 
Species identification, 
113-15 
biochemical methods, 114 
cytogenetics, 113-14 
DNA-based methods, 
114-15 
Sperm capacitation, 171 
Sperm-dependent thelytoky, 
414-15 
gynogenesis, 415 
hemiclonal inheritance, 
415 
hybridogenesis, 415 
pseudogamy, 415 
Sperm-related functions, 
170-72 
Sphecomyrma freyi, 285, 296 
Sphecomyrminae, 285 
Spike phase locked response 
defined, 30n 
Spinacia oleracea, 530 
Spissistilus festinus, 41 
SpItNPV, 213, 215 
Spodoptera exempta, 469 
S. exigua 
220-21 
S. frugiperda, 470 
S. littoralis, 463, 470 
S. litura, 220-21, 342, 459 
Spotted fever group 
Rickettsiae (SFGR), 
312-13, 321 
Sri Lanka, 285 





SSCP 
See Single-strand 
conformation 
polymorphism 
Stalk destruction 
for managing agricultural 
insects, 268-69 
Standing wave 
defined, 30n 
Stealing blood from a 
vertebrate 
difficulty of, 74-78 
Steaming 
for managing agricultural 
insects, 271 
Sternorrhyncha, 410, 412 
Sternosathes, 195 
Sternostoma tracheacolum, 
186 
Sterols 
from plants, 462 
Stethomyia, 115-17 
Stictococcus, 410-11, 413 
Stolotermes, 291 
Stomoxys, 80 
Storage vacuoles, 18-21 
associated with glycogen, 
20 
pigment, 21 
for storing phenolics, 
19-20 
for storing urate, 18-19 
for symbionts, 20-21 
Strict clonality, 414 
Stridulatory signals, 33, 43 
Structural components of the 
isoprenoid pathway 
in the Scolytidae, complete 
elucidation of, 441-42 
Structural genomics, 236-44 
EST sequencing projects, 
239-43 
genetic linkage maps, 
236-38 
genomic libraries and 
physical maps, 238-39 
mitochondrial genome 





sequencing, 243 
nuclear genome 
sequencing, 243-44 
Structural proteins, 215 
Structure and chemistry of 
beads, 13-14 
Struthiopterolichus 
bicaudatus, 200 
Sturnophagoides, 190 
Subgenual organs (SGOs), 36 
Sublethal effects, 508 
Subsites 
binding, 353 
Substrate-borne signals 
for communication in small 
plant-dwelling insects, 
29-50 
disturbance signals, 43-44 
long-range communication 
and orientation, 38-42 
sensory organs, 35—38 
short-range 
communication, 
courtship, and rivalry, 
42-43 
signal production, 31—33 
in small plant-dwelling 
insects, 29-50 
transmission through 
plants, 33-35 
Subtype diversity, 350 
Sueus, 411 
Suidasiidae, 187 
Sulanyssus, 195 
Sulfakinin peptides, 494-97 
activity of, 497 
gene, 494-95 
peptides, 494 
spatial and temporal 
distribution, 495-97 
Surface membranes, 1—27 
apical-polarized vacuoles, 
21-22 
autophagy, 15-18 
differences from 
vertebrates, 23-24 
perimicrovillar spaces and 
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cuticle secretion, 6-7 
plasma membrane reticular 
systems and intercellular 

lymph spaces, 3-6 
posttransition region 
compartments, 1 1—15 
pretransition region 
compartments, 7—1 1 
storage vacuoles, granules, 
and concretions, 18-21 
surface membranes, 3—7 
transepidermal transport 
and cuticle secretion, 


99932 


vesicular membrane 
barriers, 7 
Surfactants 
for managing agricultural 
insects, 267 
Surveillance 
improved, in the emergence 
of Amblyomma-associated 
Ehrlichioses, 325 
Survivorship 
infection and, 154-56 
malaria and mosquito 
longevity, 155 
manipulation of survival, 
156 
survival of infected tsetse 
flies, 156 
Swiss-Prot database, 250 
Symphypleona, 41 1 
Synthetic DUP99B, 168 
Synthetic SP 
I-labeled, 168, 173, 176 
Syringobiidae, 194 
Syringophilidae, 187, 197 
Systematic gene disruption, 
247-48 
insertional mutagenesis by 
transposable elements, 
247-48 
transcriptional silencing, 
248 
Systematics 
higher level, 115-18 


T 
Tachinidae, 376 
Target site selectivity, 350-51 
TBLASTN searches, 250 
TCS1.12 program, 126 
Technology 
in the emergence of 
Amblyomma-associated 
Ehrlichioses, 327-28 
See also New technologies 
Telenomus sphingis, 55-56, 
58 
temporal distribution 
FMRFamide-containing 
peptides, 488-90 
myosuppressin peptides, 
492 
sulfakinin peptides, 495-97 
Temporal polyethism, 293 
Temporal polymorphism, 293 
Tenebrio 
epidermis of, 8 
T. molitor, 153-54, 165-66, 
272 
Tephritid fruit flies in Hawai’i 
introduced parasitoids 
against, 373-74 
Terminology 
of chemoreception, 457 
Termites 
ancestral ecology of 
Termopsidae, 288 
comparative social biology 
of basal taxa of, 283-306 
disease risk, the evolution 
of resistance, and social 
organization, 300 
division of labor, 292-95 
evolutionary pathobiology, 
296-97 
foraging biology, 295—96 
inferences regarding 
ancestral life histories, 
288-89 
origin of Isoptera and 
interfamilial relationships, 
286-87 
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reproductive plasticity in 
289-92 
reproductive structure and 
division of labor, 298-99 
research needed, 300 
serial reproductive 
inheritance by kin, 299 
Termitidae, 288 
Termopsidae, 286-88, 
293-94 
Tertiary, 287 
Testis-specific promoter 
compact, 590-91 
Tetranychus urticae, 53, 
61-62, 267, 512 
Tetrastichus giffardianus, 373 
Texas, 268, 308, 313 
Th2-mediated responses, 77 
Thailand, 114, 126 
Thelytokous parthenogenesis, 
414-15 
ameiotic parthenogenesis, 
414 
apomixis, 414 
automixis, 414 
meiotic parthenogenesis, 
414 
strict clonality, 414 
Thelytoky, 399-401, 414-15 
contagious, 404 
cyclic, 406-7 
hybridization and, 404—5 
obligate, 403-5 
obligate mating, 414—15 
sperm-dependent, 414—15 
thelytokous 
parthenogenesis, 414—15 
Thelytoky alternating with 
diplodiploidy, 415 
cyclic 
diploidiploidy-thelytoky, 
415 
cyclic parthenogenesis, 415 
facultative 
diplodiploidy-thelytoky, 
415 
facultative 
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parthenogenesis, 415 
Thelytoky alternating with 
haplodiploidy, 415 
cyclic 
haplodiploidy-thelytoky, 
415 
cyclic parthenogenesis, 415 
facultative 
haplodiploidy-thelytoky, 
415 
facultative 
parthenogenesis, 415 
polyembryony, 415 
Thermal methods for 
managing agricultural 
insects, 269-71 
cold storage, 270 
flaming, 271 
heated air, 270 
hot-water immersion, 
270-71 
solar heating, 271 
steaming, 271 
Thermobia domestica, 473 
Thesium bavarum, 34 
38K (ac98) gene, 211, 226 
Thoracosathes, 195 
Thoracosathidae, 195 
Threshold acceleration 
sensitivity 
defined, 30n 
Thresholds 
of detection, 466-67 
Thromboxane A> (TXA>), 
74, 76 
Thuja occindentalis, 530-31 
Thyanta custator accerra, 40 
T. pallidovirens, 40 
Thysanoptera, 409, 411, 414 
Thysanura, 473 
TIGR 
See Institute for Genomic 
Research 
Tile regulation of 
monoterpenoid 
pheromone production, 
43641 


biochemical studies of 
regulation through JHIII 
and feeding, 437-39 
major step versus 
coordinate regulation of 
isoprenoid synthesis, 437 
molecular studies of 
regulation through JHIII 
and feeding, 439-41 
Timema, 406 
Tinamolichus, 195 
TNF-a, 75 
Tomatoes, pests, parasitoids 
and predators, 51-72 
nontrichome defenses in 
Lycopersicon, 59-63 
trichome-mediated effects 
in Lycopersicon hirsutum 
f. glabratum, 53-59 
trichomes and defense in 
Lycopersicon, 52-59 
Torpedo, 346, 350 
Tourette’s syndrome, 347 
Toxic action, 344—46 
neonicotinoid-binding site, 
345—46 
penetration into the central 
nervous system, 344-45 
targeting, 344 
Toxicity 
chronic, 508 
using demography for 
evaluation of, 510-11 
Toxicology mechanisms, 
353-56 
metabolism, 354—55 
neonicotinoid action at 
vertebrate nicotinic 
receptors 
resistance in pest 
Transcription, 213-14 
Transcriptional regulatory 
elements 
analysis and function of, 
579-602 
basal promoter elements, 
582-84 





boundary elements, 584 
enhancers, 585—90 
evolution of cis-regulatory 
elements, 592-94 
features of transcriptional 
regulatory regions, 
581-82 
insights from Drosophila 
melanogaster, 579-602 
new technologies, 594-96 
some special promoters, 
590-92 
Transcriptional regulatory 
regions 
features of, 581-82 
Transcriptional silencing, 248 
Transcriptomes 
salivary, in blood feeding, 
80-8 | 
Transgenesis, 596 
Transmission 
across the nuclear 
envelope, 7 
through plants, 33-35 
from the vertebrate host, 
148-49 
Transposable elements 
insertional mutagenesis by, 
247-48 
Trapping 
for managing agricultural 
insects, 266 
Tree of Life Project, 112 
Trenches 
for managing agricultural 
insects, 263-64 
Trialeurodes vaporariorum, 
<9 
Triatoma infestans, 38, 44, 79 
Tribolium, 248 
T. castaneum, 238, 2 
T. confusum, 273 
Trichogramma spp., 5 
63 
T. brassicae, 238 
T. exiguum, 55 
T. kaykai, 404 


T. pretiosum, 55—56, 58 
Trichome-mediated effects in 
Lycopersicon hirsutum f 
glabratum, 53-59 
basis of resistance, 54—55 
effects on egg parasitoids, 
55-56 
effects on larval parasitoids 
of H. zea, 56-58 
field observations, 58-59 
Trichoplusia ni, 464, 469 
Trichopoda basalis, 376 
T. pennipes, 376 
T. pilipes, 376, 386 
Tripleurospermum 
perforatum, 533 
Trirhabda canadensis, 535 
Trischidias, 409 
Trissolcus basalis, 376 
Triticeae, 554 
Triticum spp., 555 
T. aestivum, 552, 562 
Tritrophic interactions 
involving the genus 
Lycopersicon, 51-72 
nontrichome defenses in 
Lycopersicon, 59-63 
trichome-mediated effects 
in Lycopersicon hirsutum 
f. glabratum, 53-59 
trichomes and defense in 
Lycopersicon, 52-59 
Trombiculidae, 186 
Tropicoseius, 186 
Trouessartia spp., 199 
I’. megadisca, 201 
Trouessartiidae, 199, 201 
Trupanea dubautiae, 373, 384 
Trypanosoma spp., 141, 147 
T. brucei rhodesiense, 156 
T. congolense, 156 
T. cruzi, 143 
T. rangeli, 147 
Trypodendron lineatum, 435 
Tuberolachnus salignus, 406 
Turbinoptidae, 187 
Turnover 
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of lamina, in phagocytic 
vacuoles, 16 
TXA> 
See Thromboxane A> 
Tyria jacobaeae, 537 


U 
Umbonia crassicornis, 42, 44 
UNDP, 142 
Unexpected sequences 
in blood feeding, 81-82 
Unknown sequences 
in blood feeding, 82-83 
Uredinales, 194 
Urophora spp., 386 
U.S. Centers for Disease 
Control and Prevention 
(CDC), 314, 320, 325 
Environmental 
Protection Agency, 266 
5. National Center for 
Biotechnology 
Information (NCBI), 249 
5}. National Human 
Genome Research 
Institute, 244, 252 
5}. National Science 
Foundation, 252 
>. National Tick 
Collection, 320 
Utethesia ornata, 465 


V 
Vacuolar systems, 1-27 
autophagy, 15-18 
differences from 
vertebrates, 23-24 
posttransition region 
compartments, 1 1—15 
pretransition region 
compartments, 7—11 
storage vacuoles, granules, 
and concretions, 18-21 
surface membranes, 3—7 
transepidermal transport 
and cuticle secretion, 
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Vacuoles, 18-21 
apical-polarized, 21-22 
associated with glycogen, 

20 
for iron storage in 
derivatives of the RER, 9 
phagocytic, basal lamina 
turnover in, 16 
pigment, 21 
for storing phenolics, 
19-20 
for storing urate, 18-19 
for symbionts, 20-21 
Vector-borne diseases, 
141-61, 307-37 
Vector of pathogens affecting 
humans in the United 
States 
Amblyomma americanum 
as, 307-37 
Amblyomma 
americanum-associated 
Ehrlichioses, 313-19 
bacteria (other than 
Ehrlichiae) associated 
with Amblyomma 
americanum, 310—13 
epidemiology of 
Amblyomma-associated 
human Ehrlichioses, 
320-21 
factors in the emergence of 
Amblyomma-associated 
Ehrlichioses, 321-28 
natural history of 


Amblyomma americanum, 


309-10 
research needed, 328-29 
Velocity 
defined, 30n 
Venezuela, 125 
Ventral nerve cord 
embryonic, longitudinal 
glia of, 93-95 
Ventral unpaired median 
(VUM) neuron, 92 
Venturia inaequalis, 273 
Vertebrate nicotinic 


acetylcholine receptors, 
346-47 
functional architecture and 
diversity, 346-47 
nicotinic receptors as 
targets for 
pharmaceuticals, 347 
Vertebrates 
difficulty of stealing blood 
from, 74-78 
Vesicular membrane barriers, 
7 
Vesiculation, 15 
Vibration 
defined, 30n 
intensity of, defined, 30n 
Vibrational directionality, 
41-42 
Vibrational pulses 
in plants, 35 
Vibrational songs, 32 
Virulent larvae 
plant reactions to attack 
by, 559 
Visual systems, 97—99 
adult, 98-99 
larval, 97-98 
Vitaceae polistiformis, 
523 
VLF-1, 213 
Vulpes vulpes, 317 
VUM 
See Ventral unpaired 
median neuron 


Ww 
Wavelength 

defined, 30n 
Weeds 


case histories in biological 
control of, 367-71 
WGS 
See “Whole genome 


shotgun” method 
White-tailed deer 
Amblyomma 
americanum-associated 
Ehrlichioses in, 316 


WHO (World Health 
Organization), 142 
“Whole genome shotgun” 
(WGS) method, 243 
Wildlife 
Amblyomma 
americanum-associated 
Ehrlichioses in, 316—19 
Winnertziini, 407 
Winterschmidtiidae, 188 
Wolbachia, 400, 413, 557 
conversion of 
arrhenotokous 
haplodiploidy to 
thelytoky by, 403-4 
inducing thelytoky, 402-4 
World Bank, 142 
World Wide Web, 126, 249, 
267 


X 
Xanthomonas oryzae, 553, 
564-65 
Xenopsylla cheopis, 147 
Xenopus, 347, 349, 351 
Xestia c-nigrum, 220-21 
Xolalgidae, 196, 200-1 
Xyleborini and reiatives, 408 


Y 

YAC (yeast artificial 
chromosome), 238 

Yersina pestis, 147 

Yponomeuta spp., 464-65, 
474-75 

’ cagnagellus, 471 

’ evonymellus, 474-75 

’ mahalabellus, 474-75 

’ malinellus, 474 

’. padellus, 474 

’ rorellus, 474 

". vigintipunctatus, 474 


Z 
Zootermopsis, 291-92, 294 
Z. angusticollis, 296-97 
Z. nevadensis, 296—97 
Zosterops lateralis, 201 





